We investigate the extent to which respondents from a general population sample in London (JulyAugust 2011) agree or disagree with the NHS covering the healthcare costs related to five risky health behaviours: overeating, unhealthy diet, sedentary life, excess of alcohol, and smoking. For each behaviour, we also directly explore the main factors associated with the likelihood to agree or disagree. Half of the respondents (N=146) manifest agreement with the idea. Wider agreement exists for covering the costs associated to smoking, heavy drinking, and sedentary lives than to overeating, or poor diets. With the exception of alcohol drinking and sedentaray life, there is an almost one-to-one relationship between the agreement that the NHS should pay the healthcare costs associated to a specific behaviour, and the respondents' actual engagement in that behaviour. Those at higher risk of depending on publicly funded healthcare, are more likely to agree.
Introduction
We present novel evidence on the extent to which respondents from a general population sample in London agree with the idea that the NHS should cover the healthcare costs related to five risky health behaviours: overeating, unhealthy diet, sedentary life, heavy drinking, and smoking. For each behaviour, we also directly explore the main factors associated with the likelihood to agree or disagree. Although at the core of the current health policy debate, especially in the UK, neither aspect has yet been systematically explored by the existing literature.
In a health system with universal coverage and healthcare free at the point of use, the lack of patients' financial responsibility can lead to moral hazard problems. By feeling only partly responsible for the financial costs of healthcare, people may pay too little attention to actively reduce the risk factors related to their lifestyle. Risky health behaviours are indeed the major drivers of a set of non-communicable diseases that explain the bulk of both mortality and healthcare expenditure in OECD countries (1, 2) .
These trends pose a challenge to the sustainability of public healthcare expenditure, especially in the current economic crisis climate. Increasingly more governments are facing the choice between the two equally unpopular policies of either increasing fiscal pressure, or rationing healthcare. In particular, in publicly funded health systems, there is a recurrent debate on the possibility to ration healthcare treatments based on individual health behaviour (2) (3) (4) (5) (6) (7) .
The NHS in England is a publicly funded health system, primarily funded through general taxation.
The services provided by the NHS are comprehensive and there is universal access with most services free at the point of use.
Policy discussions around 'lifestyle rationing' date back to the inception of the NHS whose constitution states that as patients 'you should recognise that you can make a significant contribution to your own, and your family's, good health and well-being, and take some personal responsibility for it ' (8) . Since then there has been an increasing trend towards "lifestyle rationing" that has recently culminated with the new Health and Social Care Bill 2011 that explicitly places high emphasis on personal responsibility (9, 10) . A recent survey conducted by Doctors.net found that 54% of UK doctors supported measures to deny treatments to smokers and the obese (11) . With professional bodies such as the Royal College of Physicians worrying that 'lifestyle rationing is creeping more and more into the NHS', the debate remains, however, very controversial (11) .
The possibility that, in the near future, patients might be called to bear a share of the healthcare costs related to their health behaviour opens up the discussion on to what extent do citizens actually agree to contribute towards covering the medical bills of others' risky behaviours. Despite the growing research on the relation between solidarity and personal responsibility (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) few studies have directly and systematically explored this question for a broad range of unhealthy behaviours.
Respondents in the Netherlands disagreed with the idea that people with unhealthy lifestyle should benefit from the healthcare system without a financial arrangement (24), and showed a significant difference in the willingness-to-pay if the health problem was related to unhealthy behaviour (25).
Australian respondents gave a low priority in allocating healthcare resources to people perceived as "self-harmers" because smoking, or heavy drinking (26). The majority of US respondents believed that higher health insurance premia were appropriate for smokers (27) . Concening weight control measures, US residents expressed a larger favour for reward-based over penalty-based programs, expecially among higher weight respondents (28).
In the UK, the highest priority for health services was given to treatments for children with lifethreatening conditions (29). Among 68 respondents in Scotland, the most important attribute impacting healthcare decisions was a large health gain to many people (30). The majority of 52 respondents in North-East England believed that it was society's responsability to help people with smoking-and drinking-related diseases (31). This contrasts with earlier evidence of a general attitude to discriminate against patients who were partially responsible for their illness due to unhealthy lifestyle (32).
The paper is organized as follows. Section 2 describes the methods, while Section 3 reports the main results. Sections 4 concludes with a general discussion and some implications. An Appendix is available with full details on the questionnaire, sampling, and sample characteristics.
Methods
We collected data by administering a self-completion questionnaire to a sample of the general public in London. A brief description of variables is summarised in Table 1 , while full detail of the questionnaire can be found in Appendix A.
[ Table 1 here]
In general, the final content and wording of the questions reflected as much as possible analogous items in existing surveys in the UK, such as the British Households Panel Survey (BHPS) now Understanding Society (www.understandingsociety.org.uk); the Health Survey for England (www.esds.ac.uk/government/hse/); and the Survey of Health, Ageing and Retirement in Europe (SHARE: www.share-project.org). A limited number of closed responses were provided, either as binary options (e.g. 'Yes' or 'No'), or with numerical Likert scale mostly ranging from 0 to 10, with an option for "Not sure".
The survey was a pen-and-paper self-compiled questionnaire, divided into 5 main sections: Target (T), Socio-Demographic (SD), Health Status (HS), Economic (E), and Behaviour and Psychological Attitudes (BPA).
Section T collected information on the main dependent variables, namely the agreement with the idea that the NHS should cover the healthcare costs related to: overeating, unhealthy diet, sedentary lives, excess of alcohol, and smoking. For each behaviour, respondents ticked either a 'Yes' or a 'No' box.
Section SD collected information on the respondents' age, gender, educational qualification, marital status, number of children, religion and employment status, accommodation expense andfinancial situation, using closed questions with binary or ordered options. Similarly, section HS recorded details regarding self-assessed height, weight, physical and mental health status, while section E elicited information on expenditure for public and private health services and risk attitudes. Finally, section BPA collected information on respondents' health behaviour and lifestyle, such as alcohol consumption, physical activity, dietary and smoking habits.
Ethical approval and informed consent
We completed the checklist for research ethics approval from Imperial College London. As the interviews were conducted in public places among respondents from the general population, the study involved no risk or harm to any respondent, no link with clinical data took place, and no incentives were paid to respondents, the study fitted all criteria in the first stage checklist, with no further formal application to the Imperial College Research Ethics Committee.
At the beginning of the interviews, interviewers showed credentials as research assistants at Imperial College, informed respondents that their answers were anonymous and would remain strictly confidential, and that all responses and data were going to be processed statistically for the purposes of scientific research only. Informed consent by respondents was then given before each interview.
Sample and data collection
A sample size of 140 respondents was targeted to test the null hypothesis of no significant correlation between the dependent variable (T) and a typical normally distributed respondent's characteristic (SD, HS, E, BPA variables) (33). The envisaged minimum sample size target was readily achieved, since only 85 subjects who were initially approached refused to take part in the survey, corresponding to a final response rate of 63%. Due to interviews taking place in parallel, interviewers ended up with 146 respondents, slightly above the envisaged minimum sample size.
We administered a self-filled questionnaire to a sample of people living or working in seven boroughs of London between July and August 2011. We used a random location quota sampling by selecting seven boroughs within a radius of ten miles from the 'centre' of London. Within each borough, we randomly selected two postal codes within which interviewers administered the questionnaire door-to-door to every three addresses starting from an initial randomly selected house number in order to achieve ten interviews within gender-defined quotas. Full sampling details are in Appendix B.
Data analysis
Besides presenting descriptive statistics for the variables (Table 2) , we conduct a multiple regression analysis to explore the determinants of the likelihood to agree or disagree with the NHS covering the costs associated with several risky health behaviours (Tables 3-7 ).
In particular, we model the dependent variable T for overeating, unhealthy diet, sedentary life, excessive alcohol, and smoking as five separate binary variables taking values of either 1 or 0 for the respondents who reported to agree or disagree, respectively, on the NHS paying the costs associated with that behaviour. We estimate five separate uni-variate logit models (34), where the explanatory variables are the SD, H, E, and BPA characteristics defined above.
In our estimates we present the exponentiated coefficients for the logit model, together with the standard errors and significance levels. We have conducted thorough robustness checks and replicated the analysis using the alternative probit specification, with the various sets of regressions providing estimated consistent with the results presented here (all available upon request).
Results

Overview
Descriptive statistics of all variables can be found in Table 2 . Appendix C contains a discussion of the key characteristics of our sample andhow these relate to the analogous characteristics of the London, and UK, population (35, 36).
[ Table 2 here] Our respondents almost split in half between those who agree and who disagree with the NHS paying the costs related to risky health behaviours. In particular, the highest rate of agreement is espressed to cover treatments associated to smoking (0.54). Moreover, rates of agreement are slightly higher for sedentary life (0.49), and alcohol abuse (0.48) than for unhealthy diets (0.46), and overeating (0.43).
Regression analysis
Over-eating and unhealthy diets
We model these attitudes separately as unhealthy diet has broader health implications (e.g. hypertension, diabetes) than overeating. Results present both analogies and differences between these two behaviours.
[ Table 3 here]
[ Table 4 here] For both behaviours, higher levels of BMI point towards a higher agreement with the NHS covering for the costs associated with these risky behaviours. An analogous effect is associated to higher levels of income, as proxied by the expense in accommodation, with this result being consistent across specifications, Differences between the two behaviours emerge too. Those reporting a long-term healthcare problem (and of being in charge of caring of sick people) tend to disagree with the NHS paying for the costs related to over-eating.
On the other hand, respondents with lower levels of education and whose parents were born outside the UK, tend to disagree with the NHS covering the costs of unhealthy diets. Another difference is that, whereas for over-eating there is no significant relation between agreeing and any risky behaviour indicator other than the BMI, subjects who consumed less alcohol per week tend to disagree with the NHS covering the costs related to unhealthy diets.
Sedentary lives
Individuals with higher BMI, those that are married or cohabitate, the elderly, and those subjects who do not work (e.g. students, homemakers, unemployed) are significantly keener on the NHS covering the costs of insufficient physical activity. Religion is significantly associated with the likelihood to disagree.
[ Table 5 here]
There are no significant effects related to whether the respondents are physically active themselves.
Those that have seen a healthcare provider recently tend to disagree with the NHS covering costs arising from sedentary lifestyles, whereas parents of more children tendentially agree.
Alcohol abuse
There is no significant relation between agreeing with the NHS covering for the healthcare costs associated with alcohol consumption and standard socio-demographics with two exceptions: those married and more educated were more likely to agree on the NHS paying the costs of alcoholrelated diseases. Respondents who actively engage in religious practices are more likely to disagree.
In some specifications smokers tend to agree with the alcohol-related costs being covered by the NHS.
[ Table 6 here]
Smoking
The elderly, less educated, and those who engage in religious practices, or feel more financially constrained tend to disagree with the NHS paying the costs of smoking-related diseases, while subjects smoking more cigarettes tendentially agree.
[ Table 7 here]
Discussion
Some patterns emerge from our analysis. First, respondents in our sample almost split in half between those who agreed and those who disagreed with idea that the NHS should pay the healthcare costs related to risky behaviours, with wider consensus among respondentsin relation to smoking, heavy drinking, and sedentary lives, than to overeating, or poor diets.
Secondly, with the exception of alcohol drinking and sedentary life, there seems to be an almost one-to-one relationship between the agreement that the NHS should bear the healthcare costs associated to one risk behaviour, and the respondents' actual engagement in that specific behaviour. This is consistent with analogous evidence from the US of little support for penalty-based weight loss programs among the overweight and obese (28).
There is also evidence of nuanced cross-behaviours effects: people engaging in a given risky behaviour are keener to agree with covering expenses related to another risky behaviour. For instance, subjects with higher BMI are in favour of the NHS covering the costs associated not only to over-eating, but also to unhealthy diets, and insufficient physical exercise. Similarly, smokers agree that the NHS should pay the healthcare costs caused not only by smoking, but also by heavy drinking. Subjects who drink less units of alcohol tend to disagree with the NHS covering the costs associated to unhealthy diet.
Elderly subjects are less keen on the NHS paying for the costs associated with smoking, a behaviour that is normally associated with the younger stages of life. They are instead keener on the idea that the NHS should cover the costs related to sedentary life, a risky behaviour that is prevelent among the elderly. Similarly subjects with a higher number of children (as well as those actively engaging in religious practices) tend to disagree with the NHS covering the costs associated with sedentary lives. On the other hand, respondents who did not work, such as students, homemakers, and unemployed, tend to agree with that same idea.
Respondents that are more dependent on the public health system and are at a higher risk of needing healthcare, such as those that took care of a sick person, suffered from a long-term health problem, or recently visited a hospital, tend to disagree with the idea that the NHS should pay the costs associated to risky behaviours.
In general, respondents with higher levels education are more likely to manifest agreement. This can be related to the more educated sharing the view that health systems should guarantee comprehensive and universal coverage, or to the documented association between risk awareness in health and the level of education (37). In general, also individuals spending higher amounts for their accommodation tend to agree with the NHS covering the costs associated with risky behaviours, reinforcing the effect of higher education that is typically associated with higher income.
Finally, especially for smoking and alcohol abuse, those who declared to pay attention in behaving healthily and who agreed with the idea that behaviour affects health, tended to manifest agreement.
These results, however, should not be over-emphasised. These variables, in fact, do not appear to be reliable predictors of health behaviours: many respondents who reported to pay attention to their health were, in fact, over-weight, smokers, or heavy drinkers, and there seems to be, at best, very little association between the two sets of variables.
There are several caveats in our analysis. First, respondents were sampled in London only, and are not a representative sample of the UK population. This clearly hampers the generalizability of the findings, since health policies have to be supported nationwide, not just locally.
Secondly, respondents were from a country where a public-funded single payer health system is in place. Thus, when asked whether the costs associated with risky behaviours should be covered, their answers can be anchored to the reference scenario of universal coverage, with healthcare virtually free at the point of usage. While many European health systems follow this model, it is plausible to presume that responses could significantly differ among respondents whose reference scenario is a market based system (such as the US) or even a social health insurance system (such as Germany, or the Netherlands). This intriguing question may merit further explicit investigation.
Finally, attitudes on whether costs associated with risky behaviours should be covered by the NHS were collected using a quite coarse binary measure. In order to induce subjects to take a clear-cut position, in fact, individual responses were deliberately constrained to be either 'coverage' or 'no coverage'. Such a measure is justified by our focus on a health system where health care is either provided free of charge in the public system or paid out of pocket (or through private insurance) in the private sector. In real policy decision-making contexts, however, health policy responses are often much more nuanced than that. For instance they can entail the introduction of variable copayments, insurance premia, or different degrees of coverage. It is plausible that, when facing a more finely grained set of coverage options, respondents could manifest higher willingness for, at least partial, financial responsibility. This has, in fact, been documented among US respondents for obesity-related costs (28). Whether non-binary options could lead to different responses also within a public-funded health system is another interesting question deserving future attention.
Notwithstanding these caveats, our analysis suggests that individuals that engage in risky behaviours tend to be in favour of a health system coverage that does not contemplate lifestyle rationing.
Even though rationing is considered by many inevitable due to the obesity epidemics and the spread of other risky behaviours, with their consequent burden on treating chronic diseases and healthcare expenditure, our analysis suggests that future policies advocating rationing based on individual responsibility will be unlikely to gain unconditional support among the general public.
Which policy routes should be attempted to curb the surge of unhealthy behaviours remains an open question. Furher evidence is needed to explore whether prevention policies based, for instance, on financial incentives, 'sin taxes', or 'nudges' aiming at behavioural change, would benefit from broader public support.
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Bonnie Table 4 Logit regression for the determinants of the likelihood to agree: unhealthy diet (London, July-August 2011) Table 6 Logit regression for the determinants of the likelihood to agree: excess alcohol (London, July-August 2011) Table 7 Logit regression for the determinants of the likelihood to agree: smoking (London, July-August 2011) The information you provide will only be used to understand the main things that affect people's attitudes towards public healthcare expenditure.
The survey will take approximately 20 minutes. Questions will be about:
• some personal details • your behaviour, including activities that you generally carry out • your attitudes towards public healthcare expenditure
The information you provide is totally confidential, will be treated anonymously, and will not be disclosed to anyone. Data will be processed in statistical form, and will only be used for research purposes. Any personal information will be removed from the questionnaire. All information and data will be stored in safe storage space which will only available to the researchers directly involved in this project. Any information from this study that is published or presented at scientific meetings will be completely anonymous.
Your participation is voluntary and you can withdraw from the survey at any moment, even after having agreed to participate. If you have any questions about this survey you may ask me.
Signing this consent indicates that you you agree to participate in this survey, and that you give your consent to use the information collected. not at all completely E7. How do you see yourself: are you a person who is fully prepared to take risks in health, or do you try to avoid taking risks in health? Please tick a box on the scale below where the value 0 means "not at all prepared to take risks in health", and the value 10 means "completely prepared to take risks in health". As for education, 45.2% of respondents have a university or college degree and 26.7% a postgraduate degree. The sample therefore reflects the inner London area in which it was carried out, containing a greater proportion of respondents with higher qualifications compared to the UK, where only 19.8% having a degree or higher qualification. Similarly, for 36% of our respondents both parents were born in the UK, while for 57% both were born abroad. About 73% of respondents actively practise their religion.
In our sample 47.3% of respondents are non-smokers and never smoked, 24.0% quitted smoking and the remainder 28.8% are current smokers, the mean number of cigarettes being 5.1 a day. On average subjects in the sample report to drink alcohol 1-2 times per week, and to engage in physical activity 1-2 times per week. The BMI mean is 23.9 ranging from a minimum of 16.5 to a maximum of 39. This is slightly below the national average of BMI in England (27.4 for males and 27.1 for
